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Interferon-g Production in Skin During Contact
Hypersensitivity. No Contribution from Keratinocytes
To the Editor:
Contact hypersensitivity (CHS) is an antigen-speci®c reaction
mediated by CD8+ cytotoxic T lymphocytes producing type 1
cytokines (IFN-g and IL-2) and referred to as Tc 1 cells (Xu et al,
1996; Kehren et al, 1999; Krasteva et al, 1999). Although the
production of IFN-g is considered to be restricted to activated T
cells, there is controversy as to whether IFN-g could be produced
by epidermal cells during the CHS reaction. In murine CHS,
IFN-g production in skin parallels the development of the CHS
reaction and the in®ltration of speci®c CD8+ T cells (Enk and
Katz, 1992; Kehren et al, 1999) (Akiba, personal data); however,
Howie et al (1996) reported that human keratinocytes produce
IFN-g reactive protein and mRNA during the elicitation phase of
CHS, suggesting a potential role of epidermal cells in the
ampli®cation of the CHS reaction initially induced by speci®c Tc
1 cells. In order to test for the ability of murine keratinocytes to
produce IFN-g, we recovered ears of mice during the course of
CHS at different times (0, 6, 12, 24, 48, and 72 h) after challenge
with DNFB. Two types of experiments were done.
Immunohistochemical staining of ear sections with monoclonal
antibodies to CD8 (KT-15, Harlan, LE12 9TE, used at 1:100
dilution) and IFN-g (XMG1.2, Pharmingen, CA, used at dilution
1:100) demonstrated the presence in the challenged skin of IFN-g-
producing CD8+ T cells as early as 12 h after challenge, which
increased in numbers up to 48 h. Positive cells were located in the
dermis (12 h) and at the dermal±epidermal junction (24 and 48 h).
No IFN-g-producing keratinocytes were observed at any time
point studied.
RT±PCR analysis of CD8 and IFN-g mRNA during the course
of CHS to DNFB was performed on RNA extracted from total
skin and from epidermal sheets sampled at different times after
challenge. In the extracts from total skin, IFN-g mRNA was
detected from 12 h, increased to a maximum at 24 h, and decreased
thereafter. The kinetics of IFN-g mRNA were strictly paralleling
those of CD8 mRNA (Fig 1), demonstrating that in®ltration of
CD8+ T cells in the challenged skin is responsible for the
upregulation of IFN-g mRNA. No IFN-g mRNA was found in
total skin extracts at early time points (0, 6 h) after challenge. More
importantly, no IFN-g mRNA was observed in extracts from
epidermis at any time point studied.
Thus, in contrast to human studies, murine epidermal cells do
not seem to contribute to the high amounts of IFN-g that is
released in the skin during CHS to DNFB. Our data are in keeping
with previous studies showing that T cells are the main source of
IFN-g during a speci®c or nonspeci®c skin in¯ammation.
Hitoshi Akiba, Marie-Therese Ducluzeau, Jean-FrancËois Nicolas
INSERM U 503, F-69365 Lyon Cedex 07, France
REFERENCES
Enk AH, Katz SI: Early molecular events in the induction phase of contact sensitivity.
Proc Natl Acad Sci USA 89:1398±1402, 1992
Howie SE, Aldridge RD, McVittie E, Forsey RJ, Sands C, Hunter JA: Epidermal
keratinocyte production of interferon-gamma immunoreactive protein and
mRNA is an early event in allergic contact dermatitis. J Invest Dermatol
106:1218±1223, 1996
Kehren J, Desvignes C, Krasteva M et al: Cytotoxicity is mandatory for CD8 (+) T
cell-mediated contact hypersensitivity. J Exp Med 189:779±786, 1999
Krasteva M, Kehren J, Ducluzeau MT et al: Contact dermatitis I. Pathophysiology of
contact sensitivity. Eur J Dermatol 9:65±77, 1999
Xu H, DiIulio NA, Fairchild RLT: cell populations primed by hapten sensitization in
contact sensitivity are distinguished by polarized patterns of cytokine
production: interferon gamma-producing (Tc1) effector CD8+ T cells and
interleukin (Il) 4/IL-10-producing (Th2) negative regulatory CD4+ T cells. J
Exp Med 183:1001±1012, 1996
Manuscript received February 21, 2001; accepted for publication
February 23, 2001.
Reprint requests to: Dr. Jean-FrancËois Nicolas, INSERM U 503,
F-69365 Lyon Cedex 07, France. Email: nicolas@cervi-lyon.inserm.fr
Figure 1. Detection of IFN-g and CD8 mRNA in the total skin
or epidermal sheet during the CHS. IFN-g and CD8 mRNA
expression was analyzed using semiquantitative RT-PCR. mRNA was
obtained from the total ear or epidermal sheet at 6, 12, 24, 48, and 72 h
after challenge. Control includes ears of untreated mice (naõÈve).
Histogram representation of the IFN-g and CD8 mRNA relative
quantities compared with HPRT mRNA as internal standard. Each band
was analyzed by densitometory, and the results are expressed as ratios of
optical densities to HPRT band. Results are representative of two
independent experiments.
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